Transcriptional inhibition in early chick embryos as a result of polyamine depletion.
In the early chick embryo, inhibition of polyamine synthesis by alpha-difluoromethylornithine (DFMO), an enzyme-activated irreversible inhibitor of ornithine decarboxylase, blocks development at gastrulation. This effect was paralleled by a marked suppression of RNA and protein synthesis. There was no major change in cell cycle distribution in DFMO-treated embryos. Nevertheless, analysis of DNA synthesis and mitotic index indicated a prolongation of the cell cycle, possibly affecting all the phases. The inhibition of RNA synthesis in polyamine-depleted embryos, as evaluated by [3H]uridine incorporation, was not a result of reduced uptake or expansion of the UTP pool, and there was no deficiency or major imbalance among the ATP, GTP, and CTP pools. On the basis of agarose gel electrophoretic analyses of the various RNA species, and experiments using RNA synthesis inhibitors with different modes of action (actinomycin D, alpha-amanitin, and 5,6-dichloro-1-beta-D-ribofuranosylbenzimidazole), it was concluded that the DFMO-induced gastrular arrest was due to general inhibition of transcription.